. bles agaist collision—of mak-

perils is the result of the long,

found a way .of safeguard-
ing airplanes apd dirigt-

ing it practically impossible for
them to run into one apofhe:
or to ecrash into bufldings,
mountaln peaks and other
things, as they have so oftea
done with such disastrous re-
sults. -

_The @iscovery which prom-
ises to relieve travel through
the air of one of its grestes!

ious and until now little under-

stood creature, (he bat. .
; Few -things have ever pus

thgr
Fly

|

slackening of speed, that collisions
be full of serious copspquences for
them. Even the grasing of 8 bat’s mem-
iRneous wing blyd the vint: of mpﬂh‘r
speed bat wou em Be-
l..‘nnd to crash Headlong -into
thing so uaylelding as a telephone wire or
1l of a cave or oh belfry—that
14 be pretty sure to-be to one of
the lttle ereatures. R
the observations of selentists show
t bats celdom if ever mest with these *
illigions., They speed through the dark-
mepst with as little risk to

5 Seelly e S

hovered at every dan-
& thém on their way In

pérfect safety. g
{ The methiod which nature has devised to
sive bats from the _ of cblliston

dangers, and utieal ex-
'Mhtﬂ-gm&ﬂhm&
w!';: --lrnf!um with the

er all rorts of

t or through dense fog or
-~with Just as great ease and
the bata do.

"It uséd 10 be thought that the of
rgu. blind under the conditions an-
able other animals to see their best, pos-
sessed some strange power which eould
plerce the darkness and enable them. fo
distinguish objects that would be entirely
Invigible 10 ordinary eyes. But it bas pow

4

Same

in the

And on the Left—A Bat’s

the Curious *“‘Air Shield” on Its

Helps It to Hear the Faint Eelnul_toﬂectid
iapeed throngh ‘Lhe piIEh by Obstacles in the Course of Its Flight.

&A— of night or the gloomn of dark-

g'ma underground caves without” collisions as they dart swiftly through the _

bum

v .

Collsion
ooe, Which

been found that the immunity of bats from

darkness has nothing whatever to do with
their eyes.

The sécret of the ease and safety with
which bats find their way around in the
dark lesdp the way their ears are attuned
to catgh the echoes of sounds produced by
their wings and other parts of their bodies.

As the bat' files about it is continually
emitting tiny sound waves too high to be

sudible to the hpman ear; but of just the §
right piteh to make an impression om its
own pecullarly adjusted ears. Ordinary
sounds, such as dogs and other animrls
readily detect, are wholly inaudible to the
bat, but it hears even the faintest echoes
of the made by its own body. And
these sounds and their Achoes are, scieace
belleves, audible only to bats.

When the bat draws near some obstacle
sound waves produced by its body,
velling on ahead and striking the wire
or wall or whatever it may be that bars the

- -
"B
] b

\

wiy, are refiected back to the bat's ears in [

the form of tiny echoes.
these echoes the bat

equip the wings of nes and the en
of dirigible s with instru-
ments which will duplicate, on an im-

mensely Ia scale, the sound-making
mlythat 'nmra the bats againts harm.

These sounds will travel ah of the
alrship as it speeds the darkness
of night or the thick blanket of a foy or
rafh clonl. When these sounds are in'er-
gome obstacle—another alrceaft.

‘\
‘will be reflected back to a receiving igstru-
ment placed before the pilot's eyes.

Just as the bat directs its fiight accord:
ing to the nature of the echoes reaching
its ears, 30 the airship pilot will steer his
course in safety in socordance' with the
nature of the echoea recorded by The re-
ceiving Instrument in front of him.

When &Il alreraft are equipped with
these sound-emitiing and echo-reeeiving
devices one of the greatest hazards of avia-
tion will have been -removed. The world
will then owe a great debt indeed to the

(C). 1921, by Siar Company.

rees or La

Acquiring the Power to Hear
‘Which Guide Bats in Their
e Utilized to Safe-

once despised bat and to the sclentists
who have at last ‘wrested from thié curious
little winged mammal the secret of its
marvellous ability to avold disastrous col-
lisions while flying in the dark.

The way the‘learned professors at Cam-
bridge University, England, cleared up the
mystery of the bat's darting flight throunsh
the darkness {s extremely interesting
and a good example of the patient, pains-
taking lengths to which science often goes
in fts efforts to make discoveries of the
greatest henefit to mankind.
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Head of Blainville’s Bat Which Has
Developed Apparatus Than
Hearing Sounds Inaudible to
Sensitive Outer Ears, the
in the Centre-and the . “
the Nose and Chin All Play

. ' By Applying to Airships the Same Principle That

- & . Enables Bats to Fly in the Dark As Safely As If There
i\ o v e Were Firefly Traffic*“Cops™

to Guide Them, Science

~ Hopes to Free

Air Travel
from the
Danger of

' Collisions

that the bats gave forth when flying 'ii''e
noises, or what sclence calls “short wave-
"length sounds.” These soundls are quite
the andible limit of mdn’s ears and
that of most people. The , it
abnormally sengitive to

ing paper or handclapping is within tieir
hearing range and disturbs the acutenese
of the sense that is directing their flight.

As most people know,
bats move their wings
very rmapidly, making
sbout tem or (welve
strokes with then
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surrounding objects,
comes modified by their
character and size, and
reflected back In tha
rm of echoes which
are recelyed by the

GArs.
There Is a possibility
that some of these in-
sounds which

g?t

that the bat re-
celves ity knowledge of

sonding out otertain
sounds that are reflect-
8 m::'mm >
: mom

a Move Highly The outermost parts
g g ol fedgea & bl
, W sens

ved Formation !L¥0 8nd well dev
They . are furnishel
Posts” on with nerves and blood

vessels In a higher do-

in Its Extraordinary Hearing. gree, proportionately,
y than the outer ears of
Night after night the Aclentists studied other'animals. They move and guiver in a
the behavior of the bate which flew in hun- strange manner which was never under
dreds through the windows of one of the &tood until the present investigations made
ancient uwniversity bulldings. They soon its purpose quite clear
observed that when the lights were turned In fromt ut the openings of the ears are
off the bats never flew inst the globes little upright pleces of tissue snd. cartilage
or other fittings, even there was & which also move above In a very ling
steady stream of them passing rapidly manner. These give additional help in
through the room. When threads were oatching sounds that are imandible to hu
stretched scross the darkeped room the man ears. Besides these little “hearing

bats always dodged théem with unerring
accuracy. Other tests showed that ‘he
little creatures were able to tell whether
a door was shut or opened wide, or opened
Just enough to allow them to pass through.

Still other exp revealed the sur-
prising fact that even when a- bat's uyes
were eoveréd with wax {t could avoid ob
stacles placed in the room, such g threads
or a dozen chairs placed irregularly. The
bats mever even grazed these obstacles
with the tips of their wings.

It was aiso ohgerved that the bats never
dashed themselves uselessly against the
window panes, as many other bikds and
insects do. This showed that th iar
senses told them that the in glass
was in thair way. ' :

All these experiments showed concla-
gively that the bat's unusual powers sure
ol g B n By gl B
“see” n eas. eyes
were only partially developed and they
counld "see™ with thelr eyes covered. Nor
was thelr rower of fiylng. about without
colliding with one pnother ar with the
things arou m due to their keenness
of touch, for it was not brought into play,

It was not reasonable to assume that
the bat's powers were due to keenness of
hearing, beeause for most sounds their
ears proved less acute than those of d
and other anfmals. It wak ‘not
to assuma that they had a sixth sénse not
understood Ly man and not possesséd by
other animals.

Still more intricate experiments showed

w:ﬁi:'d bats have
Appen 8 which are
conneécted with the in front of the

ears and which hélp In the matter of

g

JAhat eatch in-
d "the two little

g
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